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RCETHGE^S AND-APPARATOS RE^^ TO THE - — 
FORMULATION AND TRADING OF INVESTMENT CONTRACTS 

Field of the Invention 

The present invention is directed to methods and apparatus relating to the 
formulation and trading of investment contracts. In one particular non-limiting form, 
the invention is directed to methods and apparatus that allow panics to invest a defined 
sum by way of pricing and matching a contract with one of a possible number of 
unidentified counterparties to achieve the best return (or entitlement) on maturity of the 
contract for a specified consideration. 

Background of the Invention 

Reference can be had to International Patent Applications No. 
PCT/AU93/00250 and PCT/AU95/00827 that describe methods and apparams for the 
formulation and trading of risk management contracts. These applications describe 
ways in which individuals and enterprises can manage risk of an economic nature with 
which they are faced in a manner that can be thought of as akin to hedging or lending. 
The present invention is concerned rather with the desire to invest available resources 
in the expectation of receiving the best available return at a future time. 

The need of entities and individuals to make investments with the aim of 
gaining fumre remms is universal and well known. In general, investors look for 
opportunities to earn the highest possible returns from investments that fit within their 
individual risk profiles and with their other investment criteria, such as type and 
tradeability of asset, investment price, investment growth and income potential, 
investment timing and regulatory regime, and so on. While the differing needs of 
investors lead them to a great diversity of investments, all investors share the common 
goal of seeking to limit the risk in any investment as much as possible. 
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_ Onejnajor disadv antage is the lack of dir ect control that inves tors have over . 
investment risk. For example, investors cannot directly limit the risk they assume 
when investing in products such as shares, or financial instruments such as foreign 
exchange or interest rate products. Instead, investors are exposed at all times to the 
5 market prices of these products and have no mechanisms for limiting their exposure 
either at the time the investment is made or subsequently. When, therefore, there is 
high volatility in these markets, investors may suffer devastating losses. 

This disadvantage is serious in countries where pension retirement funds are 
replacing government-funded pensions as a major source of income security for people 
10 in retirement. As is well known, the values of these funds vary unpredictably from 

month to month and year to year, reflecting volatility in the underlying shares, property 
and other assets in the funds. Individual investors are exposed to all these changes in 
value and cannot place limits on their risk. 

A second major disadvantage lies in the fact that investors do not have 
1 5 mechanisms for making contracts that are customised to meet the needs of both investor 
and counterparty. For example, bank term deposits are a common form of personal 
investment. For individual investors, they have the advantages of a fixed nominal 
remrn and low entry and exit fees. However, the terms of the investment are set only 
by the counterparty (i.e. the bank) and then offered to investors on a take-it-or-leave-it 
20 basis. There is no scope for investors to negotiate, for a price, the terms of these 
investments to better suit their individual needs. 

A third major disadvantage is that individual investors cannot afford the fees 
that are involved with most investment products. For example, shares must be bought 
through brokers on stock exchanges, and their fees effectively deter the great majority 
25 of investors from investing directly in share markets. 

It is an objective of the present invention to overcome or at least ameliorate 
one or more disadvantages in the investment contracts and contracting mechanisms that 
are now available to investors. 
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Summary of the Invention 

In one form, the invention discloses a data processing system to enable the 
formulation of multi-party investment contracts, the system comprising: 
5 input means by which an ordering party can input contract data relating to at 

least one phenomenon, each said phenomenon having a range of future outcomes and a 
future time of maturity, the contract data including a set of probabilities of occurrence 
for each outcome in said range and a consideration due to a counterparty at or after the 
time of maturity, and further by which at least one counterparty can input registering 
10 data including a set of probabilities of occurrence for each outcome in said range; and 
data processing means operable to price and match a contract for a said 
phenomenon from said contract data and said registering data, the pricing including: 

applying at least one template of entitlement as a function of outcome 
to each counterparty's set of probabilities to give one or more 
15 individual counterparty prices each equal to the ordering party's 

consideration; and 

applying the ordering party set of probabilities to each said template to 
derive an implied entitlement; 
the matching including: 
20 determining which counterparty will provide the best entitlement on 

maturity by comparing each implied entitlement with the 
consideration; and 

matching the contract with that counterparty having the template for 
the best said comparison. 
25 Preferably, in the pricing, application of a template results in the multiplication 

of each elemental entitlement with each probability and the summing of the products. 
Further, a discount factor is applied to the sum to give a present day price relative to 
the lime of maturity. 
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In the matching, eacjijemplate^^ 

probabilities, and a multipHcation of the elemental entitlements with each probability 
performed, and the products summed to give the implied entitlement. 

The said sum can have a discount rate applied to give a present day value 
relative to the time of maturity. The ordering party discount rates can be different 
between different types of counterparties. 

The contract data can further include a minimum expected entitlement against 
which the counterparty prices are compared for the purpose of accepting ones thereof 
for the matching. 

The invention further discloses a method for the formulation of multi-party 
investment contracts, the method comprising the steps of: 

inputting ordering party contract data relating to at least one phenomenon, each 
said phenomenon having a range of future outcomes and a future time of maturity, the 
contract data including a set of probabilities of occurrence for each outcome in said 
range and a consideration due to a counterparty at or after the time of establishment; 

inputting counterparty registering data including a set of probabilities of 
occurrence for each outcome in said range; and 

pricing and matching a contract for a said phenomenon from said contract data 
and said registering data, said step of pricing, for each counterparty, including: 

applying at least one template of entitlement as a function of outcome to the set 

of probabilities to give one or more individual counterparty prices; and 

applying the ordering pany set of probabilities to each individual counterpany 

template to derive an implied entitlement; 

said step of matching including: 

determining which counterparty will provide the best entitlement on maturity 
by comparing the implied entitlements with the consideration; 
and matching the contract with the counterparty having the template for the 
best said comparison. 
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~ ^Embodiments-of the-invcntion-^can-o vercomethe-disad vantag es-m^ 

investment mechanisms and contracts. Firstly, it enables investors to place specific 
limits on the risk that they were prepared to tolerate in the investment before entering 
the investment contract. Second, it enables investors to construct and tailor their 
specific investment requirements into a contract that could then be offered to 
counterparties in the market for matching purposes. Thirdly, it enables investors to 
make contracts with counterparties without the high costs of intermediaries. 

Description of the Drawings 

Embodiments of the invention now will be described with reference to the 
accompanying drawings, in which: 

Fig. 1 is a block diagram of a generic system embodying the invention; 

Fig. 2a is a block diagram of an indicative hardware platform supporting the 
system of Fig. 1; 

Fig. 2b is an alternative hardware platform that does not rely on a centralised 
hub data processing unit; and 

Fig. 3 is a timeline showing the steps of Example I, 
Fig. 4 is a timeline showing the steps of Example II; and 
Fig. 5 is a timeline showing the steps of Example III. 

Description of Preferred Embodiments and Best Mode of Performance 

Fig. 1 shows a block diagram of the generic system 10 embodying the 
invention. The various stakeholders or parties to the system 10 each have access to a 
centralised processing unit 20. The processing units 20 can be constimted by one or 
more data processing apparams, with each one thereof providing access for any one or 
more of the various stakeholders to applications software supported by the system 10, 
as all the processing units are interconnected. Access to the one or more data 
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pro cessin g apparatus is controlled by a generic fo rm o f communications co- ordi nation 

and security processing unit 25. 

Fig. 1 also indicates that there are a number of types of stakeholder, and a 
number of individual stakeholders within each stakeholder type. The basic types of 
stakeholder are described as: applications promoters 11, product sponsors 12, product 
ordering parties 13, potential product counterparties 14, counter-party guarantors 15, 
regulators 16, consideration/entitlement transfer ('accounting') entities 17, and 
miscellaneous parties 18. The number of types of stakeholder represented in Fig. 1 is 
typically the largest that will be supported by the system 10. 

An embodiment of a computer system for the system 10 is shown in Fig. 2a. 
The core of the system hardware is a collection of data processing units. In the 
embodiment described, the processing unit 2^ comprises three inter-linked data 
processors 93,97,104, such as the Sun 670 MP manufactured by Sun Microsystems, 
Inc. of the USA. Each processing unit 93,97,104 runs operational system software, 
such as Sun Microsystems OS 4.1.2, as well as applications software. The processor 
configuration shown in Fig. 1 represents a large system designed to handle the 
transactions of thousands of stakeholders, the input and output data generated by those 
stakeholders, and risk management contract pricing, matching and subsequent 
processing functions. 

Each processing unit 93,97,104 has connection with it one or more mass data 
storage units 95,100,110 to store all data received from stakeholders, and other data 
relating to all other software operations generating or retrieving stored information. 
Suitable mass storage units are, for example, such as those commercially available from 
Sun Microsystems. 

A number of communications controllers 80,84,87, forming the 
communications co-ordination and security processing unit 25, are coupled with the 
processing unit 20, These controllers effect communications between the processing 
units 93,97.104 and the various external hardware devices used by the stakeholders to 
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— commuiucate_data_or-.mstmctiQais Ao_ox_,fcom the pr_ocessing units. The communi cation s 
controllers are such as the Encore ANNEX II, the IBM AS/400 server or the CISCO 
Systems AGS + . 

A large range of communications hardware products are supported, and 
collectively are referred to as the stakeholder input/output devices 70. One amongst 
many of the communication devices 70 are personal computers 51 and associated 
printers 52, which have communications connection with the communications controller 
80 by means of a modem 50. There can also be an external host device 53, such as a 
mini or mainframe computer, again linked with the communications controller 80 by 
means of a modem 54. In other forms, communications can be established simply by 
means of a tone dialling telephone 56, which provides for the input of instructions or 
data by use of the tone dialling facility itself. In the alternative, a voice connection via 
an operator 75 can be effected by a conventional telephone 58. Both these external 
devices are shown connected with the communications controller 84. A further 
possibility is to have data transfer by means of a facsimile machine 65, in this case 
shown linked to the communications controller 87. 

In all cases, users of the input devices are likely to be required to make use of 
system access password generation and encryption devices such as the Racal RG 500 
Watchword Generator 66,67,68,69, (for personal use) and the Racal RG 1000, which is 
incorporated in a mainframe computer 53. The corresponding decoding units for these 
devices are incorporated in the communications controllers 80,84,87. 

The generic processing unit 20 also includes a large number of 'portable' 
information recordal devices, such as printers, disc drives, and the like, which allow 
various forms of information to be printed or otherwise written to storage media to be 
transferable. This is particularly appropriate where confirmatory documentation of 
matched risk contracts is required to be produced, either for safekeeping as a hard copy 
record, else to be forwarded to any one or more of the stakeholders that are a party to 
each individual matched contract. 
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The generic system 10 shown in Fig. 1 encompasses many varie d 

configurations, relating not only to the number and types of stakeholders, but also the 
'architectures' realisable by the system hardware and software in combination. In that 
sense the arrangement shown in Fig. 2a is to be considered only as broadly indicative 
5 of one type of hardware configuration that may be required to put the system into 
effect. 

For example, Fig. 2b shows an alternate configuration that does not rely upon 
a centralised (hub) data processing unit, rather the necessary processing is performed 
locally at each stakeholder site 200^ by means of distributed software. 

0 

Example I 

This embodiment relates to an investment contract and describes the 
formulation of a contract based on potential ftiture movements in the value of the 
fictional PTSE 75 index of share prices. In summary, the example shows how the 

5 system enables one party (such as an institutional ftind manager) seeking to gain from a 
significant decline in the value of the PTSE 75 index in the future, specifically a decline 
by June 1996, relative to the assumed current (January 1995) value of the index to 
make a contract with another, as-yet-unknown, party, such as another fund manager 
seeking to gain from a significant increase in PTSE 75 index value. The specific 

\o offering is one which provides a contract ordering party with a yet-to-be-specified 
contingent entitlement to an Australian dollar fiiture payout from a yet-to-be-identified 
counterparty (i.e. at maturity of the contract) upon the ordering party's investment of a 
specified consideration amount. 

The fumre money entitlement is contingent on two factors. The first is the 

25 value, at contract maturity date, of the value of the PTSE 75 index. The second is the 
ultimate "shape" of the contingent entitlement ftmction template that is determined by 
the system based on ordering and registering information provided respectively by the 
ordering pany and potential counterparties. 
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In this examplCt^e r elevant key st allholders are an application promoter 

(BLC Inc), various product sponsors (the relevant one for the example being BLC Inc 
itself), various product ordering parties (the relevant one for the example being Abbotts 
& Taylor), various potential counterparties (the relevant ones for the example being 
Abrahamsons and Carpenters Inc), a counterparty guarantor (CNZ Banking 
Corporation) and an application regulator (the Pacific Central Bank). 

The timeline depicting the steps in the contract from the first step, Application 
Specification, to the final step. Contract Settlement, is shown in Fig. 3. The pages 
designated charts Al - A6 contain detailed explanatory chans supporting Fig. 3. These 
pages are to be read together with the following description. 

Looking at the first step in the timeline, Application Specification, in 
conjunction with chart Al, we see that PLC Inc established a contract APP 
(Application ID 001) on 91.06.03.17.00.00 (that is, 5pm on June 3, 1991) to deal with 
investment. The application involves a pricing and matching objective function of: 
"maximise pre-tax expected return on consideration investment". As a system 
instruction this means: identify a counterparty (or counterparties) who have defined 
pricing and limit parameters which, when combined with the ordering party's specified 
consideration, will yield an entitlement payout shape that maximises the ordering 
party's pre-tax expected return on consideration investment subject to whatever match 
constraints the ordering party and/or counterparty has specified. Application ID 001 
supports a range of products. 

Looking at the second step in the timeline. Product Specification, in 
conjunction with chart A2, we see that BLC Inc was also product sponsor of Product 
10061 at the same time (91.06.03.17.00.00). This product relates to the market 
termed Stock Indices and to the sub-market termed PTSE 75. The maturity date for 
Product 10061 is 96.06.03.17.00.00.00. The consideration for a specific contract 
involving Product 10061 is in the form of commercial bank deposits denominated in 
Australian dollars. The entitlement is also in the form of conunercial bank deposits 
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denominated in Australian dollars, payable (if necessary) i mmediately after the 

Product's specified maturity date/time. 

Looking at the third step in the timeline, Potential Counterparty Product 
Pricing Specifications, one can find two entities, Abrahamsons and Carpenters Inc, 
acting as potential counterparties for forthcoming primary product orders dealing with 
Product 10061. At this point in the timeline (95.01.01.17.00.00.00), 42 months after 
the specification of Product 10061, both Abrahamsons and Carpenters Inc have 
currently-specified parameters for pricing potentially forthcoming orders for the 
product. 

Looking at the fourth step in the timeline, Primary Order Specification, in 
conjunction with chart A3, it can be seen that an ordering party, Abbotts & Taylor, is 
seeking a contract, from an offering party, in Product 10061 at that time 
(95.01 .01 . 17.37.06.00). Chart A3 shows the specific parameters that Abbotts & 
Taylor has defined for the contract it is seeking at this time, including a desired 
investment consideration amount of A$ 51,920. For this investment of A$ 51,920, 
Abbotts & Taylor has specified a minimum present value expected return of A$ 54,000 
together with a preparedness to accept a worst case outcome of loss of 28 per cent of 
the investment, that is A$ 14.480. 

Abbotts & Taylor has the oppormnity to constrain the system's determination 
of possible payout shapes. Note that these are two templates constituting a capped, 
downward sloping (45-degree) shape and a capped perpendicular (90-degree) shape. In 
the preferred embodiment, an ordering party will not specify particular shapes and thus 
the matching system would explore all possible entitlement payout shapes. 

Looking at the fifth step in the timeline, Order Specification Pricing and 
Contract Specification Limits, in conjunction with chart A4, the potential counterparty 
No. 1 Abrahamsons, has provided registering data in the form of assessed probabilities 
of occurrence, a discount rate from the time of maturity to the present day, a flat 
commission rate, and a maximum negative entitlement amount. Abrahamsons' pricing 
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paramet ers i ndicate that their a p propriate defined cir c umstances ID for an or dering 

party such as Abbotts & Taylor is 26, which implies a commission rate of 1.25%, a 
discount rate of 10.00% pa, a particular set of component product prices (as shown) 
and a particular set of assessed probabilities of occurrence (as shown). It can further be 
5 seen that the system 20 determines, for Abrahamsons, a feasible set of net contingent 
entitlement amounts both Abrahamsons and Abbotts & Taylor would judge worthwhile 
given their specified parameters (as will be described in greater detail presently). This 
occurs at 95.01.01.17.38.02.00. The form of the calculation is included in chart A4 
and results in an implicit contract bid price of A$ 51,920, the same as Abbotts & 

10 Taylor's desired investment amount, which Abrahamsons' parameters calculate will 
yield them a desired base margin on the contract of A$ 4,580. 

An ordering party and each Ipotential counterparty could potentially contract 
with each other on the basis of multiple sets of contingent entitlement payout amounts. 
For simplicity of explanation. Example I assumes that only four feasible sets of 

15 contingent entitlement amounts are available to the system 20 as the basis of a potential 
contract between Abrahamsons and Abbots & Taylor. They are the following: 



embodied by chart A4. Note that in this and subsequent charts the potential entitlement 
payout is recognised by the potential counterparty Abrahamsons as the (negative) 
20 mirror image of the (positive) entitlement payout that the ordering party Abbott & 
Taylor would receive. 



1. 



A capped, downward sloping (45-degree) potential entitlement payout, 



2. 



A second capped, downward sloping (45-degree) potential entitlement 



payout embodied by chart A5. 



3. 



A capped, perpendicular (90-degree) potential entitlement payout 



25 



embodied by chart A6. 



4. 



A second capped perpendicular (90-degree) potential entitlement 



payout embodied by chart A7. 
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In all four feasible sets, the minimum entitlement amount for Abbotts_& Taylor 
(the ordering party) is A$ 37,440. This amount represents 72 per cent of Abbott & 
Taylor's investment, the amount it specified as the minimum entitlement it was 
prepared to accept for the contract. This was specified by Abbotts & Taylor in terms 
of an investment loss limit of 28 per cent (chart A3). 

Chart A8 shows in summary form all four feasible sets of contingent 
entitlement payouts to Abbotts & Taylor, from Abrahamsons' perspective. The system 
20 produced these potential contracts between Abrahamsons and Abbotts & Taylor in 
the following manner. First, the system successively combines on a trial basis all 
possible combinations of entitlement attributes, namely "height" and "depth" of 
entitlement amounts and contingent payout range of feasible product definition values 
or " X-axis values", to reach a counterparty bid price for each combination. 
Simultaneously, all combinations that do not produce a bid price equivalent to the 
ordering party's specified investment amount (in this case A$ 51,920) are rejected. 
These results can be reached by various sophisticated heuristic and operations research- 
based methods as well as by the simple trial-and-error search process described here. 

Still looking at the fifth step in the timeline, in conjunction with chart A9, it 
can be seen that Carpenters Inc*s pricing parameters indicate that their appropriate 
defined circumstances ID for an ordering party such as Abbotts & Taylor is 17, which 
implies a commission rate of 1.30%, a discount rate of 9.80% pa, a particular set of 
component product prices (as shown) and a particular set of assessed probabilities of 
occurrence (as shown). As before, The system determines a feasible set of net 
contingent entitlement amounts both Carpenters Inc and Abbotts & Taylor would judge 
worthwhile given their specified parameters. This occurs at 95.01 .01 . 17.38.02.00, 
(note that these contingent entitlement amounts differ from the amounts determined 
using Abrahamsons' parameters), and results in an implicit contract bid price of A$ 
51,920, the same as Abbotts & Taylor's desired investment amount, which Carpenters 
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Inc's parameters calculate ^ill yield them a desired base margin on th e contract of AS 
5,610, 

Again, an ordering party and each potential counterparty could potentially 
contract with each other on the basis of multiple sets of contingent entitlement amounts. 
For simplicity of explanation, Example I assumes that only four feasible sets of 
contingent entitlement amounts are available as the basis of a potential contract between 
Carpenters Inc and Abbotts & Taylor. They are the following: 

1. A capped, downward sloping (45-degree) potential entitlement payout, 
embodied by chart A9. Note that in this and subsequent charts the potential entitlement 
payout is recognised by the potential counterpany Carpenters Inc as the (negative) 
mirror image of the (positive) entitlement payout that the ordering party Abbott & 
Taylor would receive. 

2. A second capped, downward sloping (45-degree) potential entitlement 
payout embodied by chart AlO. 

3. A capped, perpendicular (90-degree) potential entitlement payout 
embodied by chart All. 

4. A second capped, perpendicular (90-degree) potential entitlement 
payout embodied by chart A12. 

In all four feasible sets, the minimum entitlement amount for Abbott & Taylor 
(the ordering party) is A$ 37,440. This amount represents 72 per cent of Abbott & 
Taylor's investment, the amount it specified as the minimum entitlement it was 
prepared to accept for the contract. This was specified by Abbotts & Taylor in terms 
of an investment loss limit of 28 per cent (chart A3). 

Chart A13 shows in summary form all four feasible sets of contingent 
entitlement payouts to Abbotts & Taylor, from Carpenters Inc's perspective. The 
system produced these potential contracts between Carpenters Inc and Abbotts & Taylor 
in the following manner. First, the system successively combines on a trial basis all 
possible combinations of entitlement attributes, namely "height" and "depth" of 



wo 97/03408 



- 14 - 



PCT/AU96/00420 



entitlement amounts and contingent pay out range qnea^sible product defin^^^ 
or " X-axis values", to reach a counterparty bid price for each combination. 
Simultaneously, all combinations that do not produce a bid price equivalent to the 
ordering party's specified investment amount (in this case A$ 51,920) are rejected. 

Looking at die sixth step in the timeline. Order Matching, and at chart A 14, it 
can be seen that the system 20 assesses the expected return of the eight contingent 
entitlement payout bids from Abrahamsons and Carpenters Inc. This is performed by 
applying each of the derived counterparty templates to Abbotts & Taylor's assessed 
probabilities of occurrence for each outcome. Each probability is multiplied by the 
elemental entitlement, and the products summed to give an implied entitlement, 
described as the "Expected Return Present Value" in chart A14. The implied 
entitlement then is subtracted from the investment amount to give the "net remm". 
From Abbotts & Taylor's perspective, the bid of Abrahamsons termed Offer No. 4 (AS 
57,312) is a superior offering to all other bids, yielding Abbotts & Taylor a net return 
on investment of A$ 5,392. This leads to a formal matching of Abbotts & Taylor's 
order by Abrahamsons at 95.01.01.17.38.07.00, involving Abbotts & Taylor's original 
specified investment consideration amount of A$ 51 ,920. 

Before the matching formally occurs, a check is made that absolute loss, 
expected loss, expected value and portfolio attribute limits are not violated. 

The seventh step in the timeline, Order/Contract Confirmation (which is not 
illustrated in detail in the charts) can be seen to take place five seconds later at 
95.01.01,17.38.11.00, after the system has determined that Abbotts & Taylor is able to 
(and then does) immediately pay its desired investment (consideration) amount of 
A$ 51,920 to Abrahamsons. 

The remaining steps shown in the timeline of Fig. 3, including contract 
mamrity and settlement, are not described, rather are incorporated herein by cross- 
reference to International Publication No. WO 94/28496 (PCT/AU93/00250). 
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Example TT 

This example of an investment contract is an extension of Example I. More 
particularly, however, it is a special case of the general case of Example I, in that, for 
any panicular phenomenon, the system 20 is constrained to price a contract utilising 

5 one entitlement shape possibility only. Specifically, this shape is a straight line with 
respect to the "outcome" axis. Put another way. the gradient of the graph of 
entitlement (y-axis)' against outcome (x-axis) is zero. 

This case can be thought of as the situation where the ordering party has no 
direct interest in the value of the particular phenomenon at contract mamrity date. 

0 Rather, the ordering party seeks an entitlement that is independent of this outcome. The 
investment contract, from the ordering party's view, is in the nature of a loan, in that a 
specified consideration will be made available to a contracting counterparty as the 
means of gaining a yet-to-be-determined future entitlement amount. This amount is not 
contingent on the outcome of the product phenomenon at contract maturity. 

5 The example shows just this situation, in that one party (such as an instimtional 

fund manager) seeks to gain from possession of a defined resource (say, Australian 
dollars) by becoming a party to a contract with another, as yet unknown, party (such as 
another fund manager) seeking to gain from making that defined resource available, the 
gain consisting of an entitlement payout in the future. In the example, the party seeking 

10 to gain from making the resource available is the ordering party to the investment 
contract, and the parties seeking to have possession of the defined resource are the 
counierpanies to the contract. 

The specific contract proposal is one which will provide an ordering party, 
upon payment of its nominated consideration to a matched counterparty, with a yet-to- 
25 be-determined entitlement (in Australian dollars) from the counterparty on contract 
maturity. The entitlement amount is a variable to be determined by the system 20 
through pricing and matching an ordering party's input data with one or more 
counterparties' input data. That is, the system determines the "location" of the straight 
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line shape with respect to the entitlement axis (y-axis) to enable matching of a concract 
that is worthwhile to both the ordering party and potential counterparty, subject to 
limits set by both parties. 

The yet-to-be-detennined entitlement is not contingent on the outcome of the 
5 particular phenomenon on which the contract is based. The amount will thus be 

essentially a function of a counterparty's "effective discount rate", determined by three 
parameters: 

1 . The discount (time of maturity to present day interest) rate specified by a 
counterparty for the contract; 
10 2. The commission rate specified by a counterparty for the contract; and 

3. The difference (positive or negative) between the sum of the counterparty's 
component product prices and unity. 

Note that if, say, the sought-after contract entitlement denomination were US 
dollars, the matter of the counterparty's defined forward Australian dollar/US dollar 
15 exchange rate would also be relevant to the determination of the effective discount rate. 
As noted, the relevant key stakeholders are the same as in Example I: an 
application promoter (BLC Inc); various product sponsors (the relevant one for the 
example being BLC Inc itself); various product ordering parties (the relevant one for 
the example being Abbotts & Taylor); various potential counterparties (the relevant 
20 ones for the example being Abrahamsons and Carpenters Inc); a counterparty guarantor 
(CNZ Banking Corporation); and an application regulator (Pacific Central Bank). 

A timeline depicting the steps in the contract from the first step, Application 
Specification, to the final step. Contract Settlement, is shown in Fig. 4 and further 
supported by charts B1-B8. 
25 Looking at the first step in the timeline. Application Specification, in 

conjunction with chart Bl, we see that BLC Inc established a Contract APP 
(Application ID 001) on 91.06.03.17.00.00 (that is, at 5 pm on June 3, 1991) to deal 
with investment. The application involves a pricing and matching objective function of: 
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"maximise pre-tax expected return on consideration investment'' . As a system 
instruction this means: identify a counterparty (or counterparties) who have defined 
pricing parameters and contract, product and portfolio limits which, when combined 
with the ordering party's specified consideration, will yield an entitlement payout that is 
not contingent on the outcome of the product phenomenon and maximises the ordering 
party's pre-tax expected remm on investment, subject to whatever match constraints the 
ordering party and/or counterparty have specified. Application ID 001 supports a 
range of products. 

Looking at the second step in the timeline. Product Specification, in 
conjunction with chart B2, we see that BLC inc was also the product sponsor of 
Product 10061 at the same time (91.06.03.17.00.00). This product relates to the 
market for stock indices. The maturity date for Product 10061 is 
96.06.03.17.00.00.00. The submarket is the PTSE 75 stock index. The consideration 
for a specific contract involving Product 10061 is in the form of money (commercial 
bank deposits denominated in Australian dollars). The entitlement payout is also in the 
form of commercial bank deposits denominated in Australian dollars, payable, if 
necessary, after the product's specified maturity date/time. 

Lx)oking at the third step in the timeline. Potential Counterparty Product 
Pricing Specifications, one finds two entities, Abrahamsons and Carpenters Inc, acting 
as potential counterparties for forthcoming primary product orders for Product 10061. 
At this point in the timeline (95.01.01.17,00.00.00), 43 months after the specification 
of Product 10061, both Abrahamsons and Carpenters Inc have current specified 
parameters for pricing potential forthcoming orders for the product. 

Looking at the fourth step in the timeline. Primary Order Specification, in 
conjunction with chart B3, it can be seen that an ordering party, Abbotts & Taylor, is 
seeking a contract from an offering party in Product 10061 at that time 
(95.01 .01 . 17.37.06.00). Chart B3 shows the parameters that Abbotts & Taylor has 
specified for the contract it is seeking at this time, including a desired investment 
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consideration of A$5 1,920. For this investment, Abbo tts & Taylor has specified a 

minimum present value expected return of A$54,000. based on a discount rate of 1 1 
per cent per annum. In the specification, Abbotts & Taylor has constrained the 
system's determination of possible payout shapes to one general class of payout shape, 
namely, a straight line, where the gradient of the graph of entitlement (y-axis) against 
outcome (x axis) is zero. 

Looking at the fifth step in the timeline. Order Specification Pricing, in 
conjunction with charts B4 and B5, it can be seen (chan B4) that the potential 
counterparty Abrahamsons provided registering data in the form of assessed 
probabilities of occurrence, a discount rate from the lime of mamrity to the present day, 
a flat commission rate and a maximum negative entitlement amount. Abrahamsons' 
pricing parameters indicate its appropriate defined circumstances ID for an ordering 
party such as Abbotts & Taylor is 26, which implies a commission rate of 1.25 per 
cent, a discount rate of 10 per cent per annum, a panicular set of component product 
prices (as shown) and a particular set of assessed probabilities of occurrence (as 
shown). The system 20 determines, for Abrahamsons. a feasible set of equal net 
entitlement amounts that represent both Abrahamsons' best possible bid and a 
possibility for Abbotts & Taylor given their specified parameters: The calculated 
entitlement matching the consideration is $57,280. The form of the calculation is 
included in chart B4 and results in an implicit contract bid price of A$5 1,920, the same 
as Abbotts & Taylor's desired investment amount, which Abrahamsons' parameters 
calculate will yield it a desired base margin on the contract of A$2,019. This 
determination occurs at 95.01.01.17.38.02.00. 

Chart B5 shows the feasible set of equal contingent entitlement payouts to 
Abbotts & Taylor, from Abrahamsons* perspective, in graphical form. The system 20 
generated this potential contract between Abrahamsons and Abbotts & Taylor in the 
following manner. First, the system successively trialed individually all possible 
entitlement amounts to reach a counterparty bid price equal to the ordering party's 
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consideration (investment). Simultaneously, all amounts that did not produce a bid 
price equal to the ordering party's specified investment amount (in this case A$5 1,920) 
were rejected. As in Example I, these results could be reached by various sophisticated 
heuristic and operations research based methods as well as by the simple trial-and-error 

5 search process described here. 

Still looking at the fifth step in the timeline, Order Specification Pricing, in 
conjunction with charts B6 and B7, it can be seen (chart B6) that the potential 
counterparty Carpenters Inc provided registering data in the form of assessed 
probabilities of occurrence, a discount rate from the lime of maturity to the present day, 

10 a flat commission rate and a maximum negative entitlement amount. Carpenters Inc's 
pricing parameters indicate its appropriate defined circumstances ID for an ordering 
party such as Abbotts & Taj^5or is 17, which implies a commission rate of 1.30 per 
cent, a discount rate of 9.8 per cent per annum, a panicular set of component product 
prices (as shown) and a panicular set of assessed probabilities of occurrence (as 

15 shown). The system 20 determines, for Carpenters Inc, a feasible set of equal net 
entitlement amounts that represent both Carpenters Inc best possible bid and a 
possibility for Abbotts & Taylor given their specified parameters. The calculated 
entitlement matching the consideration is A$57,860 (note that this entitlement amount 
differs from the amount determined by the system 20 using Abrahamsons' parameters). 

20 The form of the calculation is included in chart B6 and results in an implicit contract 
bid price of A$5 1,920, the same as Abbotts & Taylor's desired investment amount 
which Carpenters Inc's parameters calculate will yield it a desired base margin on the 
contract of A$l,550. This determination occurs at 95.01.01.17.38.02.00. 

Chart B7 shows the feasible set of equal contingent entitlement payouts to 

25 Abbotts & Taylor, from Carpenters Inc's perspective, in graphical form. The system 
20 generated this potential contract between Carpenters Inc and Abbott & Taylor in the 
following manner. First, the system successively trialed individually all possible 
entitlement amounts to reach a counterparty bid price. Simultaneously, all amounts that 
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did not produce a bid price equal to the ordering party's specified investme nt am ount 
(in this case A$5 1,920) were rejected. These results could be reached by various 
sophisticated heuristic and operations research based methods as well as by the simple 
triaUand-error search process described here. 

Looking at the sixth step in the timeline. Primary Order Matching (chart B8), 
it can be seen that the system 20 assessed the expected return to Abbotts & Taylor on 
the two entitlement payout bids from Abrahamsons and Carpenters Inc. respectively. 
Abrahamson's bid of A$57,280 yields an expected return to Abbotts & Taylor of 
A$42,730 and Carpenters Inc's bid of A$57,860 yields an expected return of 
A$43,164. Both amounts are below Abbotts & Taylor's specified minimum expected 
return of A$54,000. In addition, both bids would resuh in a negative net return on 
investment to Abbotts & Taylo-: of (AS9,190) and (A$8J56) respectively. Therefore 
the order matching fails. 

Since the transaction does not proceed, the steps of Contract Confirmation, 
Contract Maturity and Contract Settlement, as shown in the timeline, do not occur in 
relation to Abbotts & Taylor's order specification. 

Example III 

This further example of an investment contract is a variation of Example II and 
describes the formulation of a contract where an ordering party seeks to gain an 
entitlement in a denominated resource (in this case commercial bank US dollars) from 
another, as yet unknown, party in exchange for a consideration in a differently 
denominated resource (in this case commercial bank Australian dollars). 

The example is a special case of the general case of Example II in that the 
ordering party has no direct interest, at contract maturity date, in the value of the 
product phenomenon on which the contract is based. Rather, the ordering party seeks 
an entitlement that is independent of this outcome. 
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Unlike Exa mple II, however , the investment contract is in the nature of an 

exchange, in that a specified consideration in one denomination will be made available 
to a contracting counterparty as the means on gaining a yet-to-be determined fiimre 
entitlement amount in a different denomination. This amount is not contingent on the 
outcome of the product phenomenon at the time that the contract mamres. 

The example also involves a unique notion of contract maturity. In the case of 
Examples I and II, all contracts in the specified product phenomenon mature at the 
same time. In this example, however, each contract in the product phenomenon 
matures at the precise moment in time that the contract is matched, that is, at the 
earliest point in time that the ordering party's contract specification is matched by the 
system 20 with a counterparty bid. Put another way, contract maturity is simultaneous 
with order matching, not W^th a specified future date for all contracts related to the 
product phenomenon in question. Therefore the product phenomenon could be said to 
have a continuum of maturity dates made up of all the points in time that contracts are 
matched. In this way the product could be described as maturing each time a contract 
is matched. 

In the example, the investment contract offering is one where an ordering party 
specifies to the system 20 that it is prepared to exchange a consideration of A$ 102,900 
for a yet-to-be-determined entitlement in US dollars of not less than US$70,000. 

The relevant key stakeholders are the same as in Example II: an application 
promoter (BLC Inc); various product sponsors (the relevant one for the example being 
BLC Inc itselO; various product ordering parties (the relevant one for the example 
being Abbotts & Taylor), various potential counterparties (the relevant ones for the 
example being Abrahamsons and Carpenters Inc); a counterparty guarantor (CNZ 
Banking Corporation); and an application regulator (Pacific Central Bank). 

A timeline depicting the steps in the contract from the first step, Application 
Specification, to the final step. Contract Settlement, is shown in Fig. 5 and further 
supported by charts C1-C5. 
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Looking at the first step in the timeline. Application Specification, in 
conjunction with chart CI, we see that BLC Inc established a Contract APP 
(Application ID 201) on 91.06.03.17.00.00 (that is, at 5 pm on June 3, 1991) to deal 
with investment. The application involves a pricing and matching objective function of: 
"maximise pre-tax expected return on consideration/entitlement investment". 
Application ID 201 supports a range of products. 

Looking at the second step in the timeline. Product Specification, in 
conjunction with chart C2, we see that BLC inc was also the product sponsor of 
Product 11099 at the same time (91.06.03.17.00.00). This product relates to the 
market of immediate exchange. The mamrity date for contracts in Product 11099 is 
"simultaneous with contract matching". The consideration for a specific contract 
involving Product 11099 is in/the form of money (commercial bank deposits 
denominated in Australian dollars). The entitlement payout is in the form of 
commercial bank deposits denominated in US dollars, payable immediately at contract 
matching; that is, the product matures on contract matching. 

Looking at the third step in the timeline. Potential Counterparty Product 
Pricing Specifications, two entities, Abrahamsons and Carpenters Inc, are potential 
counterparties for forthcoming primary product orders dealing with Product 11099. At 
this point in the timeline (92.06.03.15.00.00.00), 12 months after the specification of 
Product 11099, both Abrahamsons and Carpenters Inc have current specified 
parameters for pricing potential forthcoming orders for the product. 

Looking at the fourth step in the timeline, Primary Order Specification, in 
conjunction with chart C3, it can be seen that an ordering party, Abbotts & Taylor, is 
seeking a contract from an offering party in Product 11099 at that time 
(92.06.03.17.00.00.00). Chart C3 shows the parameters that Abbotts & Taylor has 
specified for the contract it is seeking at this time, namely a desired investment 
consideration of A$102,900 to be exchanged as soon as possible for an entitlement 
amount of no less than US$70,000. 
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As can be seen in chart C4, because contract maturity is simultaneous with 
contract matching, there are no feasible product definition values (that is. possible 
contingent outcomes for the PTSE 75 phenomenon). Abrahamsons therefore submits 
only an entitlement/consideration exchange rate and a per aimum commission rate. The 
component product values are, by definition, unity. 

Looking at the fifth step in the timeline. Order Specification Pricing, in 
conjunction with chart C4, it can be seen that the system 20 determines that the 
entitlement amount that the potential counterparty Abrahamsons judges to be ideal 
given its specified parameters is US$84,000. This determination occurs at 
92.06.03.17.38.02.00. Abrahamsons' pricing parameters specify an exchange rate of 
1.210, a commission rate of 1.25 per cent and a single assessed probability of one (1) 
(discount (interest) rate and component product prices being irrelevant in this case). 
Abrahamsons' entitlement bid of USS84,000 is therefore above Abbotts & Taylor's 
specified minimum entitlement amount of US$70,000. 

Still looking at the fifth step in the timeline. Order Specification Pricing, in 
conjunction with chart C5, it can be seen that the system 20 determines that the 
entitlement amount that the potential counterparty Carpenters Inc judges to be ideal 
given its specified parameters is USS82,O00, This determination occurs at 
92.06.03.17.38.02.00. Carpenters Inc's pricing parameters specify an exchange rate of 
1.239, a commission rate of 1.30 per cent and a single assessed probability of one (1) 
(discount (interest) rate and component product prices again being irrelevant in this 
case). Abrahamsons* entitlement bid of US$82,000 is therefore also above Abbotts & 
Taylor's specified minimum entitlement amount of US$70,000. 

Looking at the sixth step in the timeline. Primary Order Matching, it can be 
seen that the system 20 assessed Abrahamsons' bid to be superior to that of Carpenters 
Inc and above Abbotts & Taylor's specified minimum entitlement amount. This led to 
a formal matching and confirmation of Abbotts & Taylor's order by Abrahamsons at 
92.06.03.17.38.12.00. Contract order matching and confirmation is contemporaneous 
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with contract maturity, which can be seen in the seventh step in the timelin e to occur 
four seconds later at 92,06.03.17.38.12.04, at which time the exchange of Abbotts & 
Taylor's consideration of A$102,900 for Abrahamsons' entitlement of US$84,000 takes 
place. 

The seventh and final step in the timeline. Contract Settlement, is completed 
six seconds later at 92.06.03.38.18,00.00. 



Delay of Formal Order Matching 

A further embodiment, relevant to each of the embodiments of Examples I to 
III above, involves the order pricing and matching procedures as before. There then 
follows an additional step, before formal matching and confirmation occurs, of 
introducing a period of time during which the ordering party and counterparty can seek 
further contracts in the same or other applications and products. This step enables 
ordering parties and counterparties to take steps to manage the financial consequences 
of the new contract on their portfolio. The period of obligation can be specified by the 
promoter stakeholder, and thus be known to the ordering party and the registering 
counterparties. 

Pricing Only 

As a further embodiment, it is possible for any ordering party to make a 
•pricing only' enquiry of the system 20 in relation to potential, but unmatched, 
investment contracts. The system treats the enquiry as a normal contact request, 
however after deriving the one or more implied entitlements from the set of templates 
arrived at, does not perform the final steps of comparing the implied entitlements 
against the investment amount (consideration). In this way potential counterparties can 
gain market knowledge without committing themselves to a contractual obligation. 
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Pr ici ng after Match — 

A further extension of the pricing enquiry is to permit matched contracts to be 
repriced during the period between match and maturity. This is performed by the party 
who acted as the ordering party to the contract in question to gain market knowledge of 
5 perfomiance of the investment against a different (current) pool of counterparties. That 
is, the pricing is performed on the basis of the original investment amount but against 
the contemporaneous counterparty data, which is almost certain to be different from 
that at the time the contract was originally priced and matched. Indeed, even only a 
subset of the contemporaneous counterparty data may be specified or utilised in the 
10 repricing. 

Such repricing can be a valuable tool to the original investing ordering party, 
as it may prompt other investments, or the submission of registering data whereby the 
party concerned acts rather as a counterparty. 



15 Multiple Component Coymerpanies 

In the Examples given above, the ordering party's investment amount is priced 
for its whole amount against each counterparty's registering data. It is equally possible 
for the consideration to be divided into integer components, and each integer 
component treated as a separate pricing and matching task. The matched contract then 

20 is constructed as the summed combination of all the matched components. 
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